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04/25/2001 
16:20:45 



ENTERED 



<110> APPLICANT: ORSON, FRANK 
KINSEY, BERMA 
BHOGAL, BALBIR 

TITLE OF INVENTION: MAC ROAGG REG AT ED PROTEIN CONJUGATES AS ORAL GENETIC IMMUNIZATION 



3 
4 
5 

7 <120> 
DELIVERY 

8 AGENTS 

10 <130> FILE REFERENCE: P01949US1/10004014 

C--> 12 <140> CURRENT APPLICATION NUMBER: US/09/827,688 

13 <141> CURRENT FILING DATE: 2001-04-06 

15 <150> PRIOR APPLICATION NUMBER : 60/195,680 

16 <151> PRIOR FILING DATE: 2000-04-07 
18 <160> NUMBER OF SEQ ID NOS : 13 

20 <170> SOFTWARE: Patentln version 3.0 

22 <210> SEQ ID NO: 1 

23 <211> LENGTH: 708 

24 <212> TYPE: DNA 

25 <213> ORGANISM: HIV U#23 

27 <400> SEQUENCE: 1 

28 aaggtatcct ttgagccaat tcccatacat tattgtgccc cggctggttt tgcgatttta 

29 aaatgtaata ataagacgtt caatggaaca ggaccatgta caaatgtcag cacagtacaa 

30 tgtacacatg gaattaggcc agtagtatca actcaactgc tgttaaatgg cagtctagca 

31 gaagaagagg tagtaattag atctgtcaat ttcatggaca atgctaaaac cataatagta 

32 cagctgaaca catctgtaga aattaattgt acaagaccca gcaacaatac aataaaaaga 
3 3 atccgtatcc agagaggacc agggagagca tttgttacaa tgggaaaaat aggagatatg 

34 agacaagcac attgtaacat tagtagagca aaatggaata acactttaaa acagatagct 

35 agcaaattaa gagaacaatt tggaaataat aaaacaataa tctttaagca atcctcagga 

36 ggggacccag aaattgtaac gcacagtttt aattgtggag gggaattttt ctactgtaat 

37 tcaacacaac tgtttaatag tacttggttt aatagtactt ggagtactga agggtcaaat 

38 aacactgaag gaagtgacac aatcaccctc ccatgcagaa taaaacaaat tataaacatg 

39 tggcagaaag taggaaaagc aatgtatgcc cctcccatca gtggacaa 

42 <210> SEQ ID NO: 2 

43 <211> LENGTH: 236 

44 <212> TYPE: PRT 

45 <213> ORGANISM: HIV U#23 
47 <400> SEQUENCE: 2 

49 Lys Val Ser Phe Glu Pro lie Pro He His Tyr Cys Ala Pro Ala Gly 

50 1 5 10 15 

51 Phe Ala He Leu Lys Cys Asn Asn Lys Thr Phe Asn Gly Thr Gly Pro 

52 20 25 30 

53 Cys Thr Asn Val Ser Thr Val Gin Cys Thr His Gly He Lys Pro Val 

54 35 40 45 

55 Val Ser Thr Gin Leu Leu Leu Asn Gly Ser Leu Ala Glu Glu Glu Val 

56 50 55 60 

57 Val He Arg Ser Ala Asn Leu Thr Asp Asn Val Lys Thr He He Val 

58 65 70 75 80 

59 Gin Leu Asn Gin Ser Val Glu He Asn Cys Thr Arg Pro Asn Asn Asn 

60 85 90 95 

61 Thr Arg Lys Arg He Arg He Gin Arg Gly Pro Gly Arg Thr Phe Val 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
708 
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62 100 105 

63 Thr lie Gly Lys He Gly Asn Met Arg Gin Ala His 

64 115 120 

65 Arg Ala Lys Trp Asn Asn Thr Leu Lys Gin He Ala 

66 130 135 140 

67 Glu Gin Tyr Gly Asn Asn Lys Thr He He Phe Lys 

68 145 150 155 

69 Gly Asp Leu Glu He Val Thr His Ser Phe Asn Cys 

70 165 170 

71 Phe Tyr Cys Asn Ser Thr Gin Leu Phe Asn Ser Thr 

72 180 185 

7 3 Thr Trp Ser Thr Glu Gly Ser Asn Asn Thr Glu Gly 

74 195 200 

75 Thr Leu Pro Cys Arg He Lys Gin He He Asn Met 

76 210 215 220 

77 Gly Lys Ala Met Tyr Ala Pro Pro He Ser Gly Gin 

78 225 230 235 

80 <210> SEQ ID NO: 3 

81 <211> LENGTH: 10006 

82 <212> TYPE: DNA 

83 <213> ORGANISM: HIV (Simian) 

8 5 <400> SEQUENCE: 3 

86 cagtcgctct gcggagaggc tggcagattg agccctggga ggttctctcc agcactagca 60 

87 ggtagagcct gggtgttccc tgctagactc tcaccagcac ttggccggtg ctgggcagag 120 

88 tgactccacg cttgcttgct taaagccctc ttcaataaag ctgccatttt agaagtaagc 180 

89 tagtgtgtgt tcccatctct cctagccgcc gcctggtcaa ctcggtactc aataataaga 240 

90 agaccctggt ctgttaggac cctttctgct ttgggaaacc gaagcaggaa aatccctagc 300 

91 agattggcgc ctgaacaggg acttgaagga gagtgagaga ctcctgagta cggctgagtg 360 

92 aaggcagtaa gggcggcagg aaccaaccac gacggagtgc tcctataaag gcgcgggtcg 420 

93 gtaccagacg gcgtgaggag cgggagagga agaggcctcc ggttgcaggt aagtgcaaca 480 

94 caaaaaagaa atagctgtct tttatccagg aaggggtaat aagatagagt gggagatggg 540 

95 cgtgagaaac tccgtcttgt cagggaagaa agcagatgaa ttagaaaaaa ttaggctacg 600 

96 acccaacgga aagaaaaagt acatgttgaa gcatgtagta tgggcagcaa atgaattaga 660 

97 tagatttgga ttagcagaaa gcctgttgga gaacaaagaa ggatgtcaaa aaatactttc 720 

98 ggtcttagct ccattagtgc caacaggctc agaaaattta aaaagccttt ataatactgt 780 

99 ctgcgtcatc tggtgcattc acgcagaaga gaaagtgaaa cacactgagg aagcaaaaca 840 

100 gatagtgcag agacacctag tggtggaaac aggaacaaca gaaactatgc caaaaacaag 900 

101 tagaccaaca gcaccatcta gcggcagagg aggaaattac ccagtacaac aaataggtgg 960 

102 taactatgtc cacctgccat taagcccgag aacattaaat gcctgggtaa aattgataga 1020 

103 ggaaaagaaa tttggagcag aagtagtgcc aggatttcag gcactgtcag aaggttgcac 1080 

104 cccctatgac attaatcaga tgttaaattg tgtgggagac catcaagcgg ctatgcagat 114 0 

105 tatcagagat attataaacg aggaggctgc agattgggac ttgcagcacc cacaaccagc 1200 

106 tccacaacaa ggacaactta gggagccgtc aggatcagat attgcaggaa caactagttc 1260 

107 agtagatgaa caaatccagt ggatgtacag acaacagaac cccataccag taggcaacat 1320 

108 ttacaggaga tggatccaac tggggttgca aaaatgtgtc agaatgtata acccaacaaa 1380 

109 cattctagat gtaaaacaag ggccaaaaga gccatttcag agctatgtag acaggttcta 1440 

110 caaaagttta agagcagaac agacagatgc agcagtaaag aattggatga ctcaaacact 1500 

111 gctgattcaa aatgctaacc cagattgcaa gctagtgctg aaggggctgg gtgtgaatcc 1560 

112 caccctagaa gaaatgctga cggcttgtca aggagtaggg gggccgggac agaaggctag 1620 



110 

Cys Asn He Ser 
125 

Ser Lys Leu Arg 

Gin Ser Ser Gly 
. 160 

Gly Gly Glu Phe 
175 

Trp Phe Asn Ser 
190 

Ser Asp Thr He 
205 

Trp Gin Glu Val 
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113 attaatggca gaagccctga aagaggccct cgcaccagtg ccaatccctt ttgcagcagc 1680 

114 ccaacagagg ggaccaagaa agccaattaa gtgttggaat tgtgggaaag agggacactc 1740 

115 tgcaaggcaa tgcagagccc caagaagaca gggatgctgg aaatgtggaa aaatggacca 1800 

116 tgttatggcc aaatgcccag acagacaggc gggtttttta ggccttggtc catggggaaa 1860 

117 gaagccccgc aatttcccca tggctcaagt gcatcagggg ctgatgccaa ctgctccccc 1920 

118 agaggaccca gctgtggatc tgctaaagaa ctacatgcag ■ ttgggcaagc agcagagaga 1980 

119 aaagcagaga gaaagcagag agaagcctta caaggaggtg acagaggatt tgctgcacct 2040 

120 caattctctc tttggaggag accagtagtc actgctcata ttgaaggaca gcctgtagaa 2100 

121 gtattactgg atacaggggc tgatgattct attgtaacag gaatagagtt aggtccacat 2160 

122 tataccccaa aaatagtagg aggaatagga ggttttatta atactaaaga atacaaaaat 2220 

123 gtagaaatag aagttttagg caaaaggatt aaagggacaa tcatgacagg ggacaccccg 2280 

124 attaacattt ttggtagaaa tttgctaaca gctctgggga tgtctctaaa ttttcccata 2340 

125 gctaaagtag agcctgtaaa agtcgcctta aagccaggaa aggatggacc aaaattgaag 24 00 

126 cagtggccat tatcaaaaga aaagatagtt gcattaagag aaatctgtga aaagatggaa 24 60 

127 aaggatggtc agttggagga agctcccccg accaatccat acaacacccc cacatttgct 2520 

128 ataaagaaaa aggataagaa caaatggaga atgctgatag attttaggga actaaatagg 2580 

129 gtcactcagg actttacgga agtccaatta ggaataccac accctgcagg actagcaaaa 2640 

130 aggaaaagaa ttacagtact ggatataggt gatgcatatt tctccatacc tctagatgaa 2700 

131 gaatttaggc agtacactgc ctttacttta ccatcagtaa ataatgcaga gccaggaaaa 2760 

132 cgatacattt ataaggttct gcctcaggga tggaaggggt caccagccat cttccaatac 2820 

133 actatgagac atgtgctaga acccttcagg aaggcaaatc cagatgtgac cttagtccag 2880 

134 tatatggatg acatcttaat agctagtgac aggacagacc tggaacatga cagggtagtt 2940 

135 ttacagtcaa aggaactctt gaatagcata gggttttcta ccccagaaga gaaattccaa 3000 

136 aaagatcccc catttcaatg gatggggtac gaattgtggc caacaaaatg gaagttgcaa 3060 

137 aagatagagt tgccacaaag agagacctgg acagtgaatg atatacagaa gttagtagga 3120 

138 gtattaaatt gggcagctca aatttatcca ggtataaaaa ccaaacatct ctgtaggtta 3180 

139 attagaggaa aaatgactct aacagaggaa gttcagtgga ctgagatggc agaagcagaa 324 0 

140 tatgaggaaa ataaaataat tctcagtcag gaacaagaag gatgttatta ccaagaaggc 3300 

141 aagccattag aagccacggt aataaagagt caggacaatc agtggtctta taaaattcac 3360 

142 caagaagaca aaatactgaa agtaggaaaa tttgcaaaga taaagaatac acataccaat 3420 

143 ggagtgagac tattagcaca tgtaatacag aaaataggaa aggaagcaat agtgatctgg 3480 

144 ggacaggtcc caaaattcca cttaccagtt gagaaggatg tatgggaaca gtggtggaca 3540 
14 5 gactattggc aggtaacctg gataccggaa tgggatttta tctcaacacc accgctagta 3 600 

146 agattagtct tcaatctagt gaaggaccct atagagggag aagaaaccta ttatacagat 3660 

147 ggatcatgta ataaacagtc aaaagaaggg aaagcaggat atatcacaga taggggcaaa 3720 

148 gacaaagtaa aagtgttaga acagactact aatcaacaag cagaattgga agcatttctc 3780 

149 atggcattga cagactcagg gccaaaggca aatattatag tagattcaca atatgttatg 3840 

150 ggaataataa caggatgccc tacagaatca gagagcaggc tagttaatca aataatagaa 3900 

151 gaaatgatta aaaagtcaga aatttatgta gcatgggtac cagcacacaa aggtatagga 3960 

152 ggaaaccaag aaatagacca cctagttagt caagggatta gacaagttct cttcttggaa 4020 

153 aagatagagc cagcacaaga agaacatgat aaataccata gtaatgtaaa agaattggta 4080 

154 ttcaaatttg gattacccag aatagtggcc agacagatag tagacacctg tgataaatgt 4140 

155 catcagaaag gagaggctat acatgggcag gcaaattcag atctagggac ttggcaaatg 4 200 

156 gattgtaccc atctagaggg aaaaataatc atagttgcag tacatgtagc tagtggattc 4260 

157 atagaagcag aggtaattcc acaagagaca ggaagacaga cagcactatt tctgttaaaa 4320 

158 ttggcaggca gatggcctat tacacatcta cacacagata atggtgctaa ctttgcttcg 4380 

159 caagaagtaa agatggttgc atggtgggca gggatagagc acacctttgg ggtaccatac 4440 

160 aatccacaga gtcagggagt agtggaagca atgaatcacc acctgaaaaa tcaaatagat 4 500 

161 agaatcaggg aacaagcaaa ttcagtagaa accatagtat taatggcagt tcattgcatg 4560 
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162 aattttaaaa gaaggggagg aataggggat atgactccag cagaaagatt aattaacatg 4 620 

163 atcactacag aacaagagat acaatttcaa caatcaaaaa actcaaaatt taaaaatttt 4 680 

164 cgggtctatt acagagaagg cagagatcaa ctgtggaagg gacccggtga gctattgtgg 4740 

165 aaaggggaag gagcagtcat cttaaaggta gggacagaca ttaaggtagt acccagaaga 4800 

166 aaggctaaaa ttatcaaaga ttatggagga ggaaaagagg tggatagcag ttcccacatg 4860 

167 gaggataccg gagaggctag agaggtggca tagcctcata aaatatctga aatataaaac 4 920 

168 taaagatcta caaaaggttt gctatgtgcc ccattttaag gtcggatggg catggtggac 4 980 

169 ctgcagcaga gtaatcttcc cactacagga aggaagccat ttagaagtac aagggtattg 5040 

170 gcatttgaca ccagaaaaag ggtggctcag tacttatgca gtgaggataa cctggtactc 5100 

171 aaagaacttt tggacagatg taacaccaaa ctatgcagac attttactgc atagcactta 5160 

172 tttcccttgc tttacagcgg gagaagtgag aagggccatc aggggagaac aactgctgtc 5220 

173 ttgctgcagg ttcccgagag ctcataagta ccaggtacca agcctacagt acttagcact 5280 

174 gaaagtagta agcgatgtca gatcccaggg agagaatccc acctggaaac agtggagaag 534 0 

175 agacaatagg agaggccttc gaatggctaa acagaacagt agaggagata aacagagagg 5400 

176 cggtaaacca cctaccaagg gagctaattt tccaggtttg gcaaaggtct tgggaatact 5460 

177 ggcatgatga acaagggatg tcaccaagct atgtaaaata cagatacttg tgtttaatac 5520 

178 aaaaggcttt atttatgcat tgcaagaaag gctgtagatg tctaggggaa ggacatgggg 5580 

179 cagggggatg gagaccagga cctcctcctc ctccccctcc aggactagca taaatggaag 5640 

180 aaagacctcc agaaaatgaa ggaccacaaa gggaaccatg ggatgaatgg gtagtggagg 5700 

181 ttctggaaga actgaaagaa gaagctttaa aacattttga tcctcgcttg ctaactgcac 57 60 

182 ttggtaatca tatctataat cgtcacggag acactctaga gggagcagga gaactcatta 5820 

183 gaatcctcca acgagcgctc ttcatgcatt tcagaggcgg atgcatccac tccagaatcg 5880 

184 gccaacctgg gggaggaaat cctctctcag ctataccgcc ctctagaagc atgctgtaga 5940 

185 gcaagaaatg gagccagtag atcctagact agagccctgg aagcatccag gaagtaagcc 6000 

186 taaaactgct tgtaccaatt gctattgtaa aaagtgttgc tttcattgcc aagtttgttt 6060 

187 cataacaaaa gccttaggca tctcctatgg caggaagaag cggagacagc gacgaagagc 6120 

188 tcatcagaac agtcagactc atcaagcttc tctatcaaag cagtaagtag tacatgtaat 6180 

189 gcaacctata jsaaatagcaa tagtagcatt agtagtagca ataataatag caatagttgt 624 0 

190 gtggtccata gtaatcatag aatataggaa aatattaaga caaagaaaaa tagacaggtt 6300 

191 aattgataga ctaatagaaa gagcagaaga cagtggcaat gagagtgaag gagaaatatc 6360 

192 agcacttgtg gagatggggg tggagatggg gcaccatgct ccttgggatg ttgatgatct 6420 

193 gtagtgctac agaaaaattg tgggtcacag tctattatgg ggtacctgtg tggaaggaag 6480 

194 caaccaccac tctattttgt gcatcagatg ctaaagcata tgatacagag gtacataatg 6540 

195 tttgggccac acatgcctgt gtacccacag accccaaccc acaagaagta gtattggtaa 6600 

196 atgtgacaga aaattttaac atgtggaaaa atgacatggt agaacagatg catgaggata 6 660 

197 taatcagttt atgggatcaa agcctaaagc catgtgtaaa attaacccca ctctgtgtta 6720 

198 gtttaaattg cactgatttg aagaatgata ctaataccaa tagtagtagc gggagaatga 6780 

199 taatggagaa aggagagata aaaaactgct ctttcaatat cagcacaagc ataagaggta 6840 

200 aggtgcagaa agaatatgca tttttttata aacttgatat aataccaata gataatgata 6900 

201 ctaccagcta tacgttgaca agttgtaaca cctcagtcat ttcacaggcc tgtccaaagg 6960 

202 tatcctttga gccaattccc atacattatt gtgccccggc tggttttgcg attttaaaat 7020 

203 gtaataataa gacgttcaat ggaacaggac catgtacaaa tgtcagcaca gtacaatgta 7080 

204 cacatggaat taggccagta gtatcaactc aactgctgtt aaatggcagt ctagcagaag 7140 

205 aagaggtagt aattagatct gtcaatttca tggacaatgc taaaaccata atagtacagc 7200 

206 tgaacacatc tgtagaaatt aattgtacaa gacccagcaa caatacaata aaaagaatcc 7260 

207 gtatccagag aggaccaggg agagcatttg ttacaatggg aaaaatagga gatatgagac 7320 

208 aagcacattg taacattagt agagcaaaat ggaataacac tttaaaacag atagctagca 7380 

209 aattaagaga acaatttgga aataataaaa caataatctt taagcaatcc tcaggagggg 7440 

210 acccagaaat tgtaacgcac agttttaatt gtggagggga atttttctac tgtaattcaa 7500 
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211 cacaactgtt taatagtact tggtttaata gtacttggag tactgaaggg tcaaataaca 7560 

212 ctgaaggaag tgacacaatc accctcccat gcagaataaa acaaattata aacatgtggc 7620 

213 agaaagtagg aaaagcaatg tatgcccctc ccatcagtgg acaaattaga tgttcatcaa 7680 

214 atattacagg gctgctatta acaagagatg gtggtaaagg caacaatgag tccgagatct 7740 

215 tcagacctgg aggaggagat atgagggaca attggagaag tgaattatat aaatataaag 7800 

216 tagtaaaaat tgaaccatta ggagtagcac ccaccaaggc aaagagaaga gtggtgcaga 7860 

217 gagaaaaaag agcagtggga ataggagctt tgttccttgg gttcttggga gcagcaggaa 7920 

218 gcactatggg cgcagcgtca atgacgctga cggtacaggc cagacaatta ttgtctggta 7980 

219 tagtgcagca gcagaacaat ttgctgaggg ctattgaggc gcaacagcat ctgttgcaac 8040 

220 tcacagtctg gggcatcaag cagctccagg caagaatcct ggctgtggaa agatacctaa 8100 

221 aggatcaaca gctcctgggg atttggggtt gctctggaaa actcatttgc accactgctg 8160 

222 tgccttggaa tgctagttgg agtaataaat ctctggaaca gatttggaat cacatgacct 8220 

223 ggatggagtg ggacagagaa attaacaatt acacaagctt aatacactcc ttaattgaag 8280 

224 aatcgcaaaa ccagcaagaa aagaatgaac aagaattatt ggaattagat aaatgggcaa 8340 

225 gtttgtggaa ttggtttgac ataacaaatt ggctgtggta tataaaatta ttcataatga 8400 

226 tagtaggagg cttggtaggt ttaagaatag tttttgctgt actttctata gtgaatagag 84 60 

227 ttaggcaggg atattcacca ttatcgtttc agacccacct cccaaccccg aggggacccg 8520 

228 acaggcccga aggaatagaa gaagaaggtg gagagagaga cagagacaga tccattcgat 8580 

229 tagtgaacgg atccttggca cttatctggg acgatctgcg gagcctgtgc ctcttcagct 8640 

230 accaccgctt gagagactta ctcttgattg taacgaggat tgtggaactt ctgggacgca ■ 8700 

231 gggggtggga agccctcaaa tattggtgga atctcctaca gtattggagt caggaactaa 8760 

232 agaatagtgc tgttagcttg ctcaatgcca cagccatagc agtagctgag gggacagata 8820 
23 3 gggttataga agtagtacaa ggagcttgta gagctattcg ccacatacct agaagaataa 8880 

234 gacagggctt ggaaaggatt ttgctataag acggaccgac ctacaatatg ggtggagcta 8940 

235 tttccatgag gcggtccagg ccgtctggag atctgcgaca gagactcttg cgggcgcgtg 9000 
23 6 gggagactta tgggagactc ttaggagagg tggaagatgg atactcgcaa tccccaggag 9060 

237 gattagacaa gggcttgagc tcactctctt gtgagggaca gaaatacaat cagggacagt 9120 

238 atatgaatac tccatggaga aacccagctg aagagagaga aaaattagca tacagaaaac 9180 

23 9 aaaatatgga tgatatagat gaggaagatg atgacttggt aggggtatca gtgaggccaa 9240 

24 0 aagttcccct aagaacaatg agttacaaat tggcaataga catgtctcat tttataaaag 9300 

241 aaaagggggg actggaaggg atttattaca gtgcaagaag aeatagaatc ttagacatat 9360 

242 acttagaaaa ggaagaaggc atcataccag attggcagga ttacacctca ggaccaggaa 9420 

243 ttagataccc aaagacattt ggctggctat ggaaattagt ccctgtaaat gtatcagatg 9480 

244 aggcacagga ggatgaggag cattatttaa tgcatccagc tcaaacttcc cagtgggatg 9540 

245 acccttgggg agaggttcta gcatggaagt ttgatccaac tctggcctac acttatgagg 9600 

246 catatgttag atacccagaa gagtttggaa gcaagtcagg cctgtcagag gaagaggtta 9660 

247 gaagaaggct aaccgcaaga ggccttctta acatggctga caagaaggaa actcgctgaa 9720 

248 acagcaggga ctttccacaa ggggatgtta cggggaggta ctggggagga gccggtcggg 9780 

249 aacgcccact ttcttgatgt ataaatatca ctgcatttcg ctctgtattc agtcgctctg 9840 

250 cggagaggct ggcagattga gccctgggag gttctctcca gcactagcag gtagagcctg 9900 

251 ggtgttccct gctagactct caccagcact tggccggtgc tgggcagagt gactccacgc 9960 

252 ttgcttgctt aaagccctct tcaataaagc tgccatttta gaagta 10006 

254 <210> SEQ ID NO: 4 

255 <211> LENGTH: 9609 

256 <212> TYPE: DNA 

257 <213> ORGANISM: HIV (HUMAN) 

259 <400> SEQUENCE; 4 

260 ctcatccagc ctgggtactg gaagggctaa ttcactccca acgaagacaa gatatccttg 60 

261 atctgtggat ctaccacaca caaggctact tccctgattg gcagaactac acaccaggac 120 
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